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column 10, line 32 - line 34 
column 10, line 59 - line 63 
claims 1,7,8 

F BERGMANN, W PFEIDERER: "21. 
Nucleotides. Part XLI. The 
2-Dan syl ethoxycarbonyl 

(=2-( '5-( Dimethyl ami no )naphthalen-l-yl !sul 
fonyl [ethoxycarbonyl ; Dnseoc) Group for 
Protection of the 5 '-Hydroxy Function in 
01 igodeoxribonucleotide Synthesi s" 
HELVETICA CHIMICA ACTA, 
vol. 77, 1994, pages 203-215, XP002122219 
page 203 
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"P" document published prior to the international filing date but 
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later document published after the international filing date 
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document of particular relevance; the claimed invention 
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involve an inventive step when the document is taken alone 

document of particular relevance: the claimed invention 
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in the art. 
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H) 31 July 1997 (1997-07-31) 
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II May 1994 (1994-05-11) 
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article I7(2)(a) for the' following reasons: 



□ 



Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an e>rtent that no meaningful International Search can be carried out. specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box It Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers 
' ' searchable claims. 



all 



2. | X I As alt searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
ol any additional fee. 



3. I | As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. [ | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims: it is covered by claims Nos.: 



Remark on Protest 



| | The additional search fees were accompanied by the applicant's protest. 
| | No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-15 (partially), 16, 30 (partially), 32-33 (partially), 
35-38 (partially) 

Method for characterizing an analyte using a compound of 
formula R-S0n-CH2-R' (n=l or 2) where one of R and R' comprises an 
analyte and the other comprises a reporter group, the link between 
them being cleavable to allow detection of the reporter group, 
wherein the analyte comprises a nucleotide, oligonucleotide or 
nucleic acid. 

2. Claims: 1-15 (partially), 17-19, 30 (partially), 32-33 (partially), 
35-38 (partially) 

Method for characterizing an analyte using 
R-S0n-CH2-R' (n=l or 2) where one of R and 
analyte and the other comprises a reporter 
them being cleavable to allow detection of 



wherein the analyte comprises an amino acid or peptide. 



a compound of formula 
R* comprises an 
group, the link between 
the reporter group, 



3. Claims: 1-15 (partially), 20-29, 30 (partially), 31, 32 (partially), 
34, 35-37 (partially), 39 
Method for characterizing an analyte using 
R-S0n-CH2-R' (n=l or 2) where one of R and 
analyte and the other comprises a reporter 
them being cleavable to allow detection of 



a compound of formula 
R* comprises an 
group, the link between 
the reporter group, 



wherein the reporter comprises a mass marker detectable by mass spectrometry. 
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3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priority 


III 


□ 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 






citations and explanations suporting such statement 
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Certain documents cited 
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Certain defects in the international application 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB99/02257 



I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office ii 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70.17).): 
Description, pages: 

1 -43 as originally filed 



Claims, No.: 

1 -39 as originally filed 



Drawings, sheets: 

1/16-16/16 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the internal; : ^ i^-rci . >. 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1 , 2, 4, 5, 7, 14-16, 32, 33 

Inventive step (IS) Yes: Claims 

No: Claims 3, 6, 8-13, 17-31, 34-39 

Industrial applicability (IA) Yes: Claims 1-34 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET . 

Section V: 

1) Lack of novelty of claims 1. 2. 4. 5. 7. 14-16. 32 and 33: 

Reference is made to the following document: 

D1 = Helvetica Chimica Acta, vol. 77 (1994), pages 203-215. 

D1 discloses the 2-dansylethoxycarbonyl group (Dnseoc) for protection of the 5'- 
hydroxy function in oligodeoxyribonucleotide synthesis. This Dnseoc group is 2- [5- 
(dimethylamino)naphtalen-1-yl]sulfonylethoxycarbonyl and thus comprises the 
linkage -S0 2 -(CH 2 ) 2 -OC(0)-. It is easily cleaved with dilute DBU in aprotic solvents 
by B-elimination; the resulting 5-(dimethylamino)naphtalen-1-yl-vinyl sulfone can be 
determined by UV detection at 350 nm or, more sensitively, by fluorescence 
detection at 530 nm (see introduction part of D1, page 203). In the assembly of 
oligonucleotides using Dnseoc as 5'-protecting group, the completeness of each 
coupling step can be checked by measurement of the absorbance at 350 nm 
of the eluate from the Dnseoc-deprotection (see D1 , page 206, lines 20-21 ); thus 
once the coupling step has been completed and once the Dnseoc roup has been 
cleaved. The determination of condensation yields is also possible by msa*---'-" 
the fluorescence at 530 nm (see D1, page 206, line 22). In other words, u i 
discloses a method for characterizing oligodeoxyribonucleotide being synthesized (= 

analyte), comprising 

providing said analyte protected at 5'OH position by a Dnseoc group (= group 
R comprising a reporter group), wherein the analyte is attached to the reporter group 
by the cleavable linker -S0 2 -(CH 2 ) 2 -OC(0)-; 

cleaving the reporter group 5-(dimethylamino)naphtalen-1-yl-vinyl sulfone from 
the analyte with dilute DBU in aprotic solvent; and 

identifying the reporter group by UV at 350 nm or fluorescence detection at 
530 nm, thereby characterising the analyte (in other words, gives an answer to the 
question whether the coupling step during oligonucleotide assembly has been 
completed or not). 

According to D1 the covalent linkage attaching the analyte to the cleavable linker - 
-S0 2 -(CH2) 2 - is a -O-CO- group; and the R group comprises a naphtyl group between 
S0 2 and the reporter group; and the reporter group is a fluorescent label. 
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INTERNATIONAL PRELIMINARY International application No. PCT/GB99/02257 
EXAMINATION REPORT - SEPARATE SHEET 

Therefore D1 anticipates the subject-matter of claims 1, 2, 4, 5, 7, 14-16, 32 and 

33. Said claims do not meet the requirements of article 33(2) PCT. 
However the particular embodiments of claims 3, 6, 8-13, 17-31 and 34-39 wherein 
specific groups adjacent to the -S0 2 -(CH 2 ) 2 - linkage, are other than -O-CO- group 
(see claims 3, 8-13, 17-19, 35-39); or the reporter group does not comprise a naphtyl 
moiety (claim 6); or the reporter group is a mass marker (claims 20-31 , 34), are novel 
having regard to the available prior art. 

2) Lack of inventive step of claims 3. 6. 8-13. 17-31 and 34-39: 

Reference is made to the following documents: 

D2 = WO 97/27327 (cited in the application as PCT/US97/01070) 
D3 = US-A-5 118 605 

D4 = BIOCONJUGATE CHEMISTRY, vol. 9, no. 1, January 1998 (1998-01), 
pages 72-86, XP0021 22221; M R LEWIS, J E SHIVELY: 
"Maleimidocysteineamido-DOTA Derivatives: New Reagents for 
Radiometal Chelate Conjugation to Antibody Sulfhydryl Groups Undergo 
pH-Dependent Cleavage Reactions". 

It is generally known to the skilled man in the art that by investigating the detection 
of an analyte, the method employs a compound comprising said analyte attached to 
a label via a suitable cleavable linker, and comprises cleaving said cleavage site 
followed by detecting the presence of released label. In particular, in a method for 
assaying a nucleic acid analyte, suitable cleavage sites comprise a linkage selected 
from the group consisting of -CO-0-(CH 2 ) 2 -0-CO- (hydroxylamine- sensitive); -CO- 
NH- (base-sensitive); -SO a - (base-sensitive); -S-S- (thiol- sensitive); and -CH(OH)- 
CH(OH)- (periodate-sensitive) (see for example D2 or D3). 

More particularly, D2 discloses methods for characterizing a biological sample by 
detecting binding of ligand pair using non-fluorescent label; in other words the 
biological sample (and specifically nucleic acids) is cleavably linked to mass tag 
molecules (= reporter group), and then detected by mass spectrometry once the mass 
marker is being released. Suitable cleavable linkers are provided on pages 43-44 and 
include bis[2-(succinimidyloxycarbonyloxy)ethyl]sulfone (BSOCOES) comprising an 
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-S0 2 -(CH 2 ) 2 -OC(0)-0- linkage which gives a base-sensitive sulfone linkage. These 
suitable cleavage sites are also mentioned in D3 (see column 10) relating in particular 
to methods for assaying a nucleic acid analyte. 

However neither D2 nor D3 specifically exemplify an analyte attached to a reporter 
group by the cleavable linker BSOCOES. 

Having regard to this prior art, the problem to be solved by present application can be 
regarded as to provide a suitable cleavable linker for attaching an analyte to a 
reporter group, that cleaves without damaging associated analyte. 

The solution proposed in present application cannot be considered as involving an 
inventive step for the following reasons: 

D4 discloses maleimiocysteineamido derivatives of the macrocyclic chelating agent 
DOTAfor labelling monoclonal antibodies with radiometals. In particular, D4 provides 
maleimiosulfonylcysteineamido-DOTA (= MSC-DOTA = compound 3 in scheme 1, 
page 76) and its Yttrium chelate (= MSC-DOTA[Y(lll)] = compound 12 in figure 8, 
page 81), both derivatives comprising the cleavage site -SO a -succinimido-: 



i i 

-S0 2 -CH-CH 2 -CO- N-CO. 

I 

These conjugates undergo pH-dependent cleavage reactions by a B-elimination 
reaction involving the sulfone group and the succinimide group without evidence 
of metal ion dissociation during cleavage of the Yttrium chelate conjugate (see page 
83, right column). The cleavage mechanism of MSC- DOTA[Y(lll)] is indicated in 
figure 8, page 81 and results in the Yttrium chelate of DOTA-cysteinsulfenic acid 
(compound 13 (-S0 2 H) and maleimido containing fragment 



i i 
CH=CH-CO -N-CO. 

I 

The subject-matter of present application differs from D4 only in that claimed methods 
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employ a labelled analyte wherein the cleavage site comprises -S0 2 -CH 2 -CH 2 - 
instead of 

-S0 2 -CH-CH 2 -. In fact, it is clear from D4 that the key- cleavage reaction is a B- 
elimination involving the sulfone group and the hydrogen at the C atom in the B- 
position to the S0 2 group (see figure 8). 

Consequently, the linker -S0 2 -CH 2 -CH 2 - known as a suitable cleavable linker (see 
D1, D2 and/or D3) is merely one of several straightforward possibilities from which 
the skilled person would select without the exercise of inventive skill, as it is able to 
be cleaved by B-elimination involving the sulfone group and the hydrogen at the C 
atom in the B-position to the SO z group as explicitly taught by D1 and D4. 
The specific groups adjacent to the linker -S0 2 -CH 2 -CH 2 - as defined in claims 3, 
6, 8-13, 17-31 and 34-39 are known groups to any organic chemist for facilitating the 
necessary B- elimination reaction involving the sulfone group (= key-reaction). In other 
words it would be obvious to the person skilled in the art to apply these features as 
claimed in dependent claims 3, 6-13, 17-31 and 34-39, especially as the advantages 
thus achieved can readily be foreseen. 

Therefore, claims 3, 6, 8-13, 17-31 and 34-39 do net - " 

requirements of Article 33(3) PCT. 



Section VII: 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art disclosed 
in the documents D1, D3 and D4 are not mentioned in the description, nor are these 
documents identified therein. 

Section VIII: 

1 ) Claim 16: In the interest of clarity, it is requested to reformulate the compound claim 
of claim 16 into a method claim according to claim 15 (Article 6 PCT). 

2) The wording "the content of prior art applications is incorporated by reference" found 
on page 15 should be removed from present application (Rule 9 (iv) PCT). 
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3) The numbering of the prior art document GB 98261 59.7 as referred to on page 2£ 
needs to be rectified. 
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